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(54) DISC DRIVE 
(57) Abstract: 



PROBLEM TO BE SOLVED: To 
assure smooth tracking servo 
operation in a disc driver in which 
focus servo is conducted with a 
single axis actuator, the tracking 
servo and moving operation for 
internal and external circumferences 
of a recording disc are conducted 
with the same slide operation 
mechanism and this slide operation 
mechanism is of the slide bearing 
type. 

SOLUTION: A disc table 3 holding 
the center part of a recording disc 
holds a disc by deflecting the 
chucking center CC as the center 
of the recording disc in relation to 
the motor center CM which is the 
rotation center of the recording 
disc. A slide operation mechanism 
receives a friction force based on 
dynamic friction coefficient because 
it always moves reciprocally 
according to the amount of 
eccentricity between the motor 
center MC and chucking center CC 
dunng execution of the tracking 
servo. 
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C M i; -f-^ >:/4"C^C C t <7)<I;S4lC^ tT l^lcffi 
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yxt, 

^DSrliJSJL/cfifat LT. i coffin X^?:fiy#fS 
2 1 »i6a#«flK4, it^«<OX?-f Has J: , 

vmzx *)i^m-^miz^^tifz^m^t Sr* 
[najjs 3 ] i5i!iKa#«nf cos^T^ ^ xi? tcs^-r -5 0 

cfJ/DcoM^fOSSr d (mm) fcL, ^iOHIESf^fciJlt 
S|Hl^^$-r ( rpm) t Lfct^, 
(115200 0/'r«)gdS(460800 0/ 

rn 

XZ<r>^y'-(Xi^bti>t,zmtmi^^tL^'f^:^^r- 
[000 1] 

■r ■< X test Lxmms^<r)smm±^:n ot'^x^v 

[0002] 

X\^h. ieaiT-<X^{4. •&flc©llitt«^;«f7XJ:05: 



mmzmm. $ fifvri e^i h ^ ••/ ^ i^fs-o -c , tt ^ft-^A^'is 

ns. ^LX. CiiOieHT-fX^^ti. cf'ifeSP^t:, RJ^ 

[ 0 0 0 3 1 tJt. leux -f x:7c*t-ri.'f»^«^<ota 

lilf^?rff0T>fX:^' r^S3tl^^Si^■CV■>S. 
ii0x-fX:7b'7^y^S{4. f£«S7-''fX^'Srfii}^L-C 

fi^lt $ tifc^f X ^ {cm- €. 'tfffifi-^0»t= iii^S? 
[0004] IsIS«#»»«. -f x^ $:f-^ •/ 

yimi.zmrfy.^xiSLm.Wi t-c y ^ >yii<7>m 

ffl^^S:«»-rSx^X^'T— T^/Ufc, iOx-fX^'x 

-XiV^tm^f -f X ^ t i: t, icHKSfrr 5 X t > 

•5 wfiOlES-r -f X^' <^)±ffia{S:-^^ffi±-ClHHS«fP 

[0005] 3e^fcf ••/ ^'T yr^gti. , Z<7m 

mii ^^t^lxh^^wm'f 1 :^'pcr>m'^sdMmHz 

^inmv'yxizx ^ x^<r>mmmm±iz 
mt^^t. :i<Dm^smmxK><r>s^s^i&R%:m(SiLmz 

10 006] CKOpt^tr-z^rvT^Wi. t-^<oiD 
tc J: 0 felt $ix^cieii7^ -f x iOg^iSjCd <7)ieM-r -f 

r^r^aji. ieiif£Mf^$^'?.iaiH'-fX;?^ieiih5 

m^^ixh:Lhi,zi.*). z<7)imf4^^<om'^sdMim 
<7)±mzM Lx^m^com^jL^mTi-iii L^nozt 

fmmizx o&w^tifcim'r^ x^<r>^-n^t,zii^mk 
Y^^fihzt\.zx^. zmmf 4 x9<r>mmmm<r) 

[ 0 0 0 7 ] t c hx\ ^^mmm^ii luesf^? 

ixSie«ix-fX:7(ctJ>,^-C(i. x -f x^'a^to^fflittc 
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[00 08] 3t^e-y^'r /r§ig{i. n'mvvx\z^ 

mutm^-Thirmzmimf^Lx z (onmuyxi:^ 

[00 09] y:f-p(tx-^-:t(mpti. Mmi^yxizx 

coz(OM^\^yXco^W]\^>>z':>\>^X(r>mM<izM^Lfc 
7*->>XX5— fl^tcS-rJg;. C:c07^-— ^;^X7— 
>y ^ V ^^^f- , 1^ ^'Xtc J: 1, ^<^m^ 
t leii h 7 ••/ ^ i: Or -f X ^ S«0@:fir|6]lc-:>v ^T iOSg 

^y^y^ji'^-m^^ob'f-hzbimmkLxnh 

[00 10] 

[^^JjK^Li^fc-r^iUffi] bZ^T. ±M<7>Jio 
^j:T^X:?Vy^ymmiZ}3\.^Xii. ^^l^ yi^T-yT 

Jt. 7;r-*xif-tW*c:«oittr^f-j.x-:J'tc 

•y T^aco^fr^ ^mmi¥i- ^^mmfpm^izx -> xn 

oztb Lt:i,ff)iji^^tiX\>^& . 

[00 11] -t^^?*), ZcOt'^X^ K7^y|ia<i:, 

i^^r-i^ 1 0 3±t:|g^$ix, X\i'y 10 4 

at;fiC0Xt>'h-;l'^-:?l 04<OKMlli 

1 OSfcrlXftJt'^itAiT'f^^'f— r/H 06*^^>5rS 

6{i, meiz^-rxdiz. ±msiiz, ^m^co^^-y^ 

y;n 0 6<±, lenr-f i o i«^r y^v-^i 
0 2iz^x-y^yy&mii^mi0 7^^^it. z<n 



y ^ yysmmh^ i o ? <OjgfflgS-Cft i. y ^ 
v^J^iB 1 0 6 a tcf- ^ -y ^ y 1 0 2 <:7)JgH^J^5• 
[00 12] c:iOT^Xi?-r-y;H oetcfcv-^f <i. 
f-^ y^yi/ffia^i^gCl 0 7Ji. xeyK/U^r-^J'l 
04t0ia!iiail 0 5K:JtUt:|Sim«i:5rS i 3t:?glS$ 
ii"Cv\i,, ::<of-^.ydfy^(ig^g5i 0 7<7)|gli!)ffi 
1 0 5 t^Jt-r SMJS;Jlti, ± 5 // mgjKmrt tWi. ^>it 

[00 131 v-^-- 1 0 3±t:{±. 3e!^te y^' 

r-yr^Bi osA^ffi^SiiTv^i*. c:<03fc^tr-y^r 
K!a«i^«ifiR-r6;y-f Hi^^-^ m o 9t:j&-oTS?i&si 

^-^WiZ-^m'^fx.Xii 0 s IBiSIS^it J: OS^SSSf^StL 
Z<rm^\!: y^r yT^m. \ 0 8{±, ^tiSSr^L-C 
13 0. Z<r)%m.i.'0%-^i:>id-z^^ . Rat5 5-1 1 
2S::rt-L-c. nmuyxi 1 nzjjti^-ti,. z<r>Mm 
uyXl 1 l«S. AlfSiT^5\i^Sr. r-f^^r-^^U 

1 0 6±(c«it$^tJti»'-< x^' 1 0 1 ofi-^ie^ 
±t::m3fci^-frS. z<nmivyx \ i Hi, ifc^e-y^' 
T-yT^Ml OStCj: "9, ^>'N**1 1 05r:rt-LT, 
-H^<ry^\izmMm!,z-^^ttX\-^i> . za)W<'^- \ 1 
o«. i«ir^f-jLX-^'<&«i«-rst«oTftS. z<r> 

lttr:?'^iX-^'{i, mnVyXl l iSrEISlJ^EP 

[00 14]-?-^^ .rc7)r -f H7-^y^gtci5v» 

TJi. h7 y^>'^^-9---i^l&m±. ISl5<t>:^9lTT'S^-r 
idtc, »t!lMf^ffl^ci')3t^e-yi?r-yrj|«l 0 

:7 1 0 l^@*l*J^c^^^lflif^Si^S^:tfc:J: Ol^Six 

[0015] z<riX a tc. Vy-/^y-sr-*)--if^Ws^^i» 

WmimmizX-^X'^oZ b b Vtzm^i,z\i. Zc/)1^Ws 

mmmiz x -j^r-y T'^m(r>wm^<n¥\^ 
tt^ss*<isiHi:=s:s. •^i^*>, Tm/mwmizxh 
f y^r-y xmm.<r>mm.mmmz<^ht\,^£y. ^ 
b, zcr)yt^if-y^T-yy'mm<D^w?:mmizmm-h 

Zbi><mmb^'0. hy-y^y^^^-^WtiPijEmz^ 
oZbij'X^'k^'K 

[0016] ^wmi^mma. ±^<dx o ic. 3t^f-y 
^^T'yr^m?:^m^miz^-rh/f^ mmb. zco 
m^\^-y'^r'yTmm:i:mi^^hmmimbizx*)m 
^^tix\^t. ^^vrnmn. mm. x-fx^K^-f 
y^m.izirtLxm^LxsM$tifzmm^(r>/f^ Ki^^r 

yhb. yt^^ y^T-y r^Sllltatt<.n*M K 

y\-\zn\.xwm^^\zms\ihtvtz-i[?m^bkzx 0 

ff^^ixS. i<7)^ai5Wt LTti. Mi.<f. ^0;K 
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[0017] J: 0 ^r. SI6ttiS*t$:fflv^fc^iftS# 
^^Sfcfev^rii, 3t^t<y:?T-yr^a&f?±S-«:TV^ 

J: 0 . Hft^i^ttiif^A^ailT-^ *). h 9 -y ^'^'-t- 
[ 0 0 1 8 ] -^-^T, i^cOllW tcS;^TS 

«$itsto-C3b-:>r, dt^t-y^'r-yriiB$rie^7^ 
fl:L^:J^fc:fe»-^rt. ::i0^i6SfH8«U:J:«.b9-y 

[00 19] 

x9(^\n9\-mi,zm.'>x^m^^htt ttccKow^^su 

>';!CSr lEIiT' ^<OiE^ h ^ <y lizmt^ h 9 v 
Xoi,z^£^1xxy.^h, 

(0020] LJt*»o-C. dcOT^-fX^' K^-f 



$ix. ^m^-mm\>zi: ^h^ v^y-f^-tmmm 

[0021 ] ^tz. *%BBti, ±£-f -f Xi' K5-f rjl 

mm^<r>ii^ Ymzm':>tdmi,z^'iX . nmi^yxa^ 
mimi^^fit. h^'y^>'^^-4(mi!^i)<mf^tLX 

V^|.t?, W^^jL'yXAi^^tCie^x-f X7i0f5*lSltca 

[0 0 22] jiie-f-fx^K^-f y 

^ElciJi . ^^mimm<r>siBT ^ x^? tiStf-S [H 

esf^ici3{ts[iiK4"C«ftic«~r-5. cii^iEflfex -f x^o 

4>4l^<OM;SicoaS: d (mm) tL, CCOlHteSf^tCtJJt 
-&IIIteajgSrr (rpm) tLfzt^. 
(115200 0/rM Sd^ (460800 0/ 

rn 

(00 231 *I|HH<±, Jiief'-fX^H^'fy 

msizn^^x. ^mkimma. ffiiix-fx^^«j#t 

T^<?)ieiix -f x^' f: 1 1 tcHIlKltf^^na-r -f X^T^ 
-f X X— T'/i^tcJXWft )ftJt > 

^m*K a commmi^mmizx & mmmr^tzmfi, mm 

[0024] 

[0025] 2|s:|6B3lCSIS-r >f X^' K9'f rSISti. 0 

^mf<X9 1 0 1 tWtt. it^ft^iOlE^B^J-lt 
55IBT'3>S. :L(^imT^X9 lOUt. ziy\:jL- 

■5.. 

[0026] dsOffiilx-fX^' 1 0 Hi, Safl^^Mflt 

xm^^nx^-^h. :Lcrmmmmizii\^x\i, as^isi 

oT. tif$Sffi^*i|Sli$ixS. c:coieaih7 y^'t7)tr y 
^ (i^^^Sieilkh^-yiJ'ra^^^) Ji, 0«;tJfl. 6 
/imSJS-Cfc-i.. -eUT, ^fOieilx-fX^' 1 0 Hi. 
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«ott*tt"Ds -r^*)*). vifioie^T-f 1 0 lotf'C* 

[ 0 0 2 7 3 X -f x^' H7-f ySIS(±, 02tcS^-ri d 

iKSIf^«|!raj±. le^-f -f 1 0 1 c04"6l5jfi«SrfiiMt 
tTC:«oiEfiir -f X? 1 0 1 S:Iin6i6ff-rsfc<or*> 

{tf>fL?tXt°yfi;l-^:-^'2 CiO;^f >'K/I^^:>-:J' 
^r-:? 2WiEi6tt4{±, iy^r-lyKnimmzni-X^ 

/kSJi, ±BIBfcffi«i7^-fX^ 1 0 1 cr)tt«*a-}i-A<i8a 

1 0 2tcec^$-fr"Cw<oie»-T-f i o i<o^. (-t 
5 (r>mnM%xh i^im 3 a j: o ieiix 

4X-:^\ 0 IcO^^y^i^^TLl 0 2cOjSlHgP^i-«r^ 
LT , ^<r>sdMrf -f 1 0 1 SrCrBs«l*^ LT»»f 

-fx^'-f-r/i^3 iO^oieiiT'-^;^.:?' i o\<r>^^^m 
vyyv-Yti^Wi^ixx\i^^. 

[0 0 2 81 -?-LT. i^^-i^l±JI,Zii. it^\:-/9r 
•7r^lS6*^ffilS$i^^:v^S. j:<ojfe^t>/^'T y7fl 

StX, ^]il,^i:^mLXm^^tiX^^h, t/z. zco 

'r-<xif7—f/U3±l,zBkn$itf:zMm'f^:^i' 10 1 
«0«-^ieiiB±tc«3t$-ii-SS«&l':^Xl 1S:*LTV^ 

^'iJJ: OStaj$n. ^$7-1 2$::frLT. mn^V 
XI llZTJtt^ilh, CKOSfifeUVXl 1{±, I'yXd^ 
;l^:J^l OKlX#<t^.ix. «l''N-;t.9$::ft-UT. 3fe^yo -/ 

a24'5^FT'*-rJ:5tC. .KOifiKsWXXl l<03feW 

:^rifiitc^iJi°rfi|{c3»L-cv^i>. c<7)i$sri7^AX- 



i^yxi \ffyimnmz^m^f^'^^h-^j:^tx.x\'^h. 
[00291 c:c?)7£^b'.y^'T-7r^ia6{i. o 

^^>ix^c3KSS:?*!H!)^>'X 1 1 i,zX OIB^t -f x^' 1 

0 1 <^mmmtm}:.(r>mk ^ ^ ^?±tcm7K§-y:, 
-c^a-r-s> i k i 0 , ioffi^E«iatcjitf-s«#fi 

[00301 -5- L-C. 3t^f-/^T-yT^a6{i. i/^ 

-i^ 1 iizm&Lxm^ixtzmm^<r>^-i yui , i 

l^riO. S*«!IH^X1 1 tktt, Zlxt:,^^Y^7, 
7 {;&^oT i^+-'> 1 ±S:^I^I^«f^^Stk^Si^•C^^ 
S. :i<03te^e-/:?r /rSS6ti, ;5r-fHg|57. 7tC 
J: ^^WS^msz-^^lxtzmi^^^l-Xii *) . 

HgS7, 7tc?'^o/i^Ki3&f5rtgi:$ixTv^S. C:c031£^ 

tf •/ r •■/ rjia 6 <o^tt«f^^ig^^ri^j± . H i 
epTT^i-idlc, x>f x:7x-y-'^3±^^»»$^^Ji 
len-r-f X7 1 0 l<J5g:^|6jt^-o-cv->s. 

[003 11'eLT. i^A—v- ijitcti, nmv-yxi 

S^iZ^m^tltzsm^^X-? 1 O 1cO(*)5'[-MI-M-jT 

mkttizx-oxm^^tix^^t. ^mmt. mtc* 

^iioi^. >'^-v±lc;<f-f h'SS7. 7(CT&-5TieiS$ 
ixn::^*?60^MiV:/:t. •/ h 8 . 8 fc 3^^^ o -/ jJ'SPtc 

1 0 1 60@*-[S]{ci^i[)t*i^$ir, zmm^^x^ i 
0 lc0«-^ie^±<0ttS«0fiatCi^!B5U'VXl 1 SrSft 

[00321 k-I-^T', ^b-yK/U^-:5'2lCj:0llie 
»f^$i^■5.le»r■^x^'l0l^^t>v^■cti. T-fX^'» 

^t; y r -y r^S 6 co^mi^ >-X 1 1 *i*t|6l LT us 

[0 0 331 xtyK;l'^:-^2icj:0[lllEaf^ 
^flSailT'-fX^'lOltCtiV^Tti. ^^r-y^^-^ 

10 2 COISS h 5 -y S ^LatOi^^x -f X ^ r 

-y;U3iOf-^ ydr>'^^±M3 at^J: Sfiig^tO^ 
tCiO, 3t^^ey2?r y7^a6«0i*^UyXl 
^VX\>^hUmzii\.^X ^ tmV=7^y'7<^'T^X-7WSL 

[0 0 34 1 z<nT^x9 Yy^-:f^mz^\^XM. ^ 
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i^Lxzcoimuyxi i^sm-r^x^^io i<r>mm 
1 ^z</)mn^yx 1 1 (^mizm^hijjtijizwwm 

{ 0 0 3 5 1 7 :r -:^x-*r-^mmi. 1 WT^f-iX 

XI lfc:J:S3e^<om3t^fcl2lix-fX^l Oleoma 
fe^®tfOS®g5t coz con^ U VX 1 1 «0*;Sfc^riS]tCO 

::<?)7*-;>&;^x9~(i^SrOi:-r*c:i:*BSi: 

X7-fi-^^c«-::^v^TS^^f$^^^. -r^i>*., c:<7)h9 

3K^h lEIi h 5 i: cOt-' -f X i7 S«c7)S:tri*llc-:>i, \-r 
«08E!Sifc:*t*eUfc h 7 •y'^^^^^x^-m-^fcrS-sfv^T. 
JIO h 7 •y^i'^'x^-e-f^^ 0 k-r-S .1 i: 5r a® i: L 

[0 0 373 -etT. Z(r)^<XifY=y^-rvm.<r>=r^ 

nLx, mM<^mmt£ifMmmzmis^^tix^tf^tix 

±ieT'f;^:5'7^-r;i'30f-v /^>'^^fi[S^4^ 

1 0 Hcifti--5.[iiiEsmct5tt4iiite4"D«ii. -r 

0 1 <04>'C«. f ^: . >/ ^ y-^^^-C C L 

^ragk LT. cKoieiH'-f x^ 1 0 1 ^&mm>-t 

[00 383 :J"f4:»CMtjitr^f-^' /^:^^^4>'t» 
CCOlBlSWfid (mm) Ji. Xt:>K/kt— 2tCj: 
•3 m^m^^ix^imf -f X ^ 1 0 1 «7)ig|K3LKS: r 

(rpm) tLfzt^. 

(1 1 5200 0/r2)gdS (460800 0/ 
r») 

1 0 l<;0Ill©EgA54 8 0 0 (rpm) T&Sii^. ^: 

0.0 5 (mm) ^d^O. 2 (mm) 

[0 0 39 3 ■r^:i5*>. ^-:?tt>'DCMCJtrSf-*-y 

^y^'i>'(j'CC(7)mz-<r>Midii, nr <y^9'f—'f)y^3<n 
Jlo:»S$:#mtc AfiT 45 (/im);!7^205 



(/zm) mSkV^a^kk^rO. rai<Im1?^S:$■<^■c 

V^^^V \Wk<r>n' -f X t— 7'/l'i:i3ftSii;E:<7)fi; ( ± 5 

[0 04 0 3 C:«?)r-fX^'H7-f7^SttJ<r^T»4. ^ 
- 9 4"C^C ivitcit LT v^/4IC^C C *<li;S; LT 

t^«.^i:tJ:0. :^y:^yV-)V^-9^\Zi.mmf<X 
1 0 1 *-'II]^»#$<xl»xr^-:^fc: J: 0 h 9 -y^f >- 
^^-9--+*i!lfP*<l8fT$ iXT V t # . ^'X 1 1 

cic^Jieiir -f Xi? 1 0 \<nmi^ 

fc:ffia6<ItcS^#$fl.. 'f^ryyy^^ (Wobbling : M 

S6) -r«.^ti::SrS. 

[0 04 1 3 X^fcii^-oX. Z(r>ir^X9Y'7-i':fmmz 
icfev^Tfi, 0-T=^-9(zJ:&miiUyXll<r)^ 

[00423 •^LT. x-fX^'T— y;l'3(c44. 
^">Jc-< h 1 3*»TXf+ft^.nTV^S. ^«0;{r'?i':J">x 
■<M3{i, ^-:J'4"i:^CMS:Smi:L-C. ^-vv^V 

7"-7'/P3<0T1B»l=;IXftft^./xT<.^5. -etT, 
;i>i>v^'^x>f hl3*^'i^^ti^^tT^-^i.^i:^3J:•). 
-f X:J'-r-7^;l'3. :5">x^ h l sat/r-fX:?' 

-f-y/^3±^c»l^$^^/>:ie^-r -f x^' 10 1 tr^^t 
jfe«'C>fiiat±, xtrvh-/i^-:$'2tcJ:SlHlfeMf^tc*3 

?>Ztt^^X^^^, LtzA^-^X. x^fX^'T— y;l'3 
it^ftftrStutH^-f x^ 1 0 1 ^xi;yyfU=t-9 

[00433 

gi5)61^«: Sft t T ^ ^i2llT -f X ^ HHs^f^-r ^ 036 

e^mtmiz^m-^titiMmT -I x9<r>mmmm±iz 
mt^^hnmuyxt. zcr>nm\yyx^tmT x 
9<m-fmiizz<^^'f>(X9^nt^mf^-K'r>x^mis^ 

mt^bti>izzc^n^uyXiUBT''( x9<7)tiMh 
7 -y^izmm^it^ h 7 •y^y^'-^-Ttmi^^no^m 
mfmmti:iimtx\.^i,. 

[00443 -eLT, mmnfmmi. asx-fx^tc 

T-rX:7£04"C'$r(l;t>L!t{4ai: LT. c:<7)ie»7*-f x 
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[0 04 5] -f^ri^^i, ^iOx-^;^:? H7-f7'^atwi3 

[0 04 6] -r^i^*), 3f:%B«{±, 3e^bf-y:7T-yr^ 
a^ia^ft-r -f ^^^^ «OI*li'micMoT^«)t*f^^-g>i^«»^ 

J: -5 h 5 >y =3? ^'^•9--rf{l»f^*«jE5lfc:ff S J: o fc^r? 



[0®^ia#^iMB^] 

[02 J ±tex ^ K7-f r^a<^ffiSg5rSrf {ffl®0 

[ 04 ] ±i£-f -f ;^ ;7 -r-y/Peoffi^Sr^-rTEHT'fc 

[05] f^*<Ox -f X ^' K 9 7^lia«0«||ife£:^-^Mai 
0TS>5. 

[061 ilEfie^Wr'^xi^K^'f T^SOf'-f x^-f 

;<r-^>5SP, 11 ^fsBsi^vX 13 

101 Wf^7.9^ CM ^-f'^'t-. CC 



[011 



[021 




—13 



